Apparent decrease and elimination of BCR/ABL mRNA-expressing residual cells in patients with chronic myelogenous leukemia after allogeneic bone marrow transplantation.
A modified two-step polymerase chain reaction (PCR) was used for the amplification of BCR/ABL mRNA in 16 patients with Philadelphia chromosome-positive (Ph+) chronic myelogenous leukemia (CML) following allogeneic bone marrow transplantation (BMT). At different intervals after BMT, patient cells were assessed for the presence of BCR/ABL mRNA by two subsequent rounds of PCR amplification; this procedure increased the sensitivity for the detection of one Ph+ cell in 10(4-5) to one cell in 10(5-6). Eight of 16 patients were negative by two-step PCR 1-39 months after BMT, suggesting an elimination of Ph-positive cells or a decrease below the threshold of detection. Although five patients showed negative results by the one-step PCR only, they were tested positive when nested primers were used, indicating a substantial decrease in the amount of BCR/ABL target mRNA compared with earlier pre- or post-transplant analyses. One patient who was still PCR positive 27 months after BMT became negative 12 months later. Persistence of BCR/ABL mRNA-expressing cells correlated with subsequent clinical relapse only when the transplantation was performed during blast crisis. All patients who underwent transplantation in chronic phase, including those with BCR rearrangement by PCR, are in clinical and hematological remission between 24 and 95 months after BMT. We conclude that aggressive chemotherapy combined with total body irradiation is unable to completely eradicate the malignant clone in all CML patients, and it might be speculated that other mechanisms (e.g., graft versus host reaction [GVHD] or graft versus leukemia effect [GVL]) may effectively eliminate residual leukemic cells.